Quantitation of human globin chain synthesis by cellulose acetate electrophoresis.
We have developed a method for the separation and quantitation of human alpha-, beta-, and gamma-globins utilizing cellulose acetate electrophoresis. The relative rates of synthesis of globin chains in reticulocytes in peripheral blood is determined by: (i) incubating intact cells with [35S]methionine; (ii) preparing globin from the hemolysates; (iii) performing electrophoresis of the globin on cellulose acetate strips; and (iv) autoradiography or direct determination of the radioactivity incorporated into each globin chain. The method is simple and rapid, requires only small amounts of hemolysate (30 micrograms of globin), and provides excellent resolution and reproducible quantitation of alpha-, beta A-, beta S-, and gamma-globin chains for up to 24 peripheral blood samples at one time. Measurements by this method in patients with thalassemia variants and sickle-cell disorders correlate well with analysis of the same samples by carboxymethyl cellulose chromatography. This methodology may permit more widespread analysis of globin synthesis in the thalassemia syndromes and may also be useful in the analysis of globins synthesized from human globin mRNA in cell-free systems.